PCR-free telomerase assay using chronocoulometry coupled with hexaammineruthenium(III) chloride.
An electrochemical method based on chronocoulometry coupled with hexaammineruthenium chloride (RuHex) is proposed for simple and rapid assay of telomerase without relying on PCR and gel electrophoresis. Thus, DNA extended by telomerase in extracts of as small as 5-1,000 HeLa cells on the TS primer-immobilized electrodes was quantified successfully. This method is suitable for quick screening of drug candidates which inhibit telomerase. When 10 compounds were tested, the multiplicity of extension (x in (TTAGGG)(x)) varied from 11 to 0, suggesting that there is more than one mechanism of inhibition. IC(50) values of telomerase inhibitors TMPyP4 and PIPER were determined as 5.5 and 15 μM, respectively, though their mechanisms of inhibition are different. This method is capable of discriminating two possible mechanisms of telomerase inhibition: direct binding of inhibitors to telomerase and indirect inhibition through their binding to the quadruplex generated by telomerase. As this method is easy and quick to run, it will be useful for high-throughput screening of drug candidates which inhibit telomerase.